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SUMMARY 

An investigation was conducted at Mach nunibem between 1 .6  and 2 .0  
on the use of a shield  along the upper-half  periphery of the cowl of a 

rl 
I conical Fnlet t o  improve performance at angle of attack. The best re- 
g sults were obtained  with the shield mounted in such a m e r  that an air 

gap existed between the  shield and the caw1 l ip .  Zero-angle-of-attack 
performance was not  appreciably  affected. A t  an angle of attack of 80 
distortion was about half that without the  shield, and subcri t ical  sta- 
b i l i t y  was improved. 

The deleterious  effects of angle of attack on the performance of 
nacelle-type  supersonic diffusers is w e l l  known (e.g., ref. 1). Several 
Fnvestigations have been made of methods t o  reduce the  sensit ivity of 
this type of inlet. The object in the work of references 2 t o  4 was 
primarily  to maintau pressure  recovery and mass flow Over a range of 
angle of attack; however, it is now recognized that in many cases  distor- 
t ion and subcr i t ica l   s tab i l i ty  may be the more 5mportant performance pa- 
rameters fo r  this type of operation.  Pivoting the cone t o  aline it with 
the  f ree  stream in  the manner  of reference 4 improved the subcri t ical  
s tab i l i ty  for cowl-lip-position parmeters greater  than the conical shock 
angle of the centerbdy. Canting the plane of the cowl l i p  as in  the 
investigation of reference 5 improved s e v e r a l  performance parameters at 
angle of attack,  particularly  distortion,  but caused sane deterioration 
of zero-angle-of-attack performance. 

Another method of improving the angle-of-attack  perfopname would  
be to   shield  the  inlet  so as to reduce the effective  angle of attack. A 
brief  investigation has been conducted at the NACA Lewis laboratory of 
an arrangement in  w-hich a semicircular shield is placed  adjacent t o  and 
upstream of the upper half of the cowl l ip;   this  study is the s~ibject  of 
the  present  report. Also included in  this r e p a t  is a caqarison of the 
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subcri t ical   s tabi l i ty  and distortion of this and several  other inlets 
designed f o r  improved angle-of-attack performance. Same of these data 
w e r e  previously  unpublished. 

m mass-flaw ra te  

P t o t a l  pressure 

A maximum miflus minimum 

. .  

angle between inlet  axis and l ine from cone  apex t o  cowl l i p  

8, conical shock angle of centerbody 

Subscripts: 

2 local 

0 conditions i n  f ree  stream in maximum capture  area of M e t  

2 condition8 at diffuser exit (compressor .face) 

APPARATUS 

Two models were investigated in two fac i l i t i es :  a full-scale model 
in  the 8- by 6-f oot wind tunnel at Mach numbers  of 1.6, 1.8, and 2.0, 
and a small-scale model in the 38- by 18-inc.h tunnel at Mach 1.91. The 
geoanetry of the shields of the two inlets differed. Photographs of the 
two inlets appear in figure 1, and schematic sketches are presented in  
figure 2. 

The small-scale inlet was the same as that.investigated Fn reference 
4 except for the rshield added t o  the cowling. The design of the shield 
was arbitrary i n  that the tip waa 0.65 of the cowl-lip  radius upstream of 
the cowling and was adjacent to   the  cowling along the upper-half  periphery. 
The in le t  had a 25' half-angle conical centerbody, and the cowl-lip- 
position parameter was  varied by translating the  cowling. As described 
in reference 4, the  conical  portion of the centerbody  could be pivoted 
and alined w i t h  the free stream regardless of model angle of attack. 
Subsonic diff'user area variations are shown in figure 3(a). 
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The large-scale model is that identified as C14E$, Fn reference 6. 
For this inlet the  relative  length of the  shield was much greater. The 
t i p  of the shield was 2.54 times the cowl-lip radius upstream of the 
cowling and was adjacent t o  the cowling at only two polnts. Presumably 
the air gap  between the shield and the cowling would aid in s tar t ing the 
M e t  and a lso  reduce the possibil i ty of shock - boundary-layer inter- 
action  near  the cowl l i p  by allowing the boundary layer frm the shield 
t o  escape to the  free stream. This inlet also had a 2 5 O  half-angle can- 
ica l  centerbody, and the cowl-lip-position  parameter was varied by trans- 
lating  the  conical  portion of the centerbody. A flush-slot boundary- 
layer-bleed arrangement was located in the centerbody surface just inside 
the cowling. Subsonic diffuser  area  variations are shown in figure 3(b 1. 

The Reynolds number based on cowl-ll-g diameter was 7 .IM05 f o r  the 
small m o d e l  and about 7Xl06 for   the Large model. 

% 
al 
P 

PROCEDURF: 

c;’ The sma l l  model was investigated at several  angles of attack from 
0 zero t o  14O, but  the  large model was tested aely at zero and 8O. Mass m 

flow was  regulated  with  sonic plugs for  both  inlets and was  carrputed 
frm the sonic area and  msasured average total pressure at station 25.4 
with the small M e t  and from the  sonic area and average static  pressure 
a t   s ta t ion  122.5 with the large model. An area-weighted average of the 
total-pressure measurements w a s  used t o  obtain pressure  recovery. A dis- 
tort ion parameter,  defined  as  the maximum total pressure minus the min- 
imum divided by the local  average, was determined a t  the diffuser exits 
in a circular flow passage w i t h  the small inlet and in as annular flow 
passage  with the large inlet (figs. 2(a) and (b)) . M e t  buzz is defined. 
as a,n operating  condition f o r  A i c h  any visible  portion of the shock 
structure  oscillated. 

. 
- 

Large-Scale Model 

The performance of the  full-scale d e l  without the  shield frcm 
reference 6 is plotted i n  f i v e  4 f a r  two valuee of 82 at  a Mach nm- 
ber of 2 and angles of attack of zero and 8O. The effect  of adding the 
shield  at  8O is also shown. The performance of this inlet with the 
shield at zero angle of attack was not  recorded a t  Mach 2, but check 
points ccmputed during tunnel operation  indicated  this performance t o  

attack performance at Mach nmibers of 1.8 and 1.6 with and without the 
shield Ls compared in figure 5 for  several  values of 82. The effect  

.. be essentially the same as that without the shield. Zero-angle-of- 

. 
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of the shield varied depending upon  Mach rider and G2. A t  Mach 1.8 
(f ig .   5(a))  the subcri t ical   s tabi l i ty  was decreased by the shield with .. 
the  conical shock upstream of the cowl (e1 = 42.6'), but  otherwise  the 
performances were the same or even better. A t  Mach 1 . 6  ( f ig .  5(b) ) 'the 
performances again  dirfered with the  conical shock upstream of the cowl 
(ez = 46O). Ln particular, recovery was lower with the shield and dis- 
tor t ion greater. With the  conical shock at the cowl ( e 2  = 5 1 O )  the per- 
formances  once  more were nearly  identical. No instabi l i ty  was observed 
at t h i s  Mach  nutriber . rp 

VI 
VI 
(D 

A t  an angle of attack of 8O at Mach 2 (fig. 4), pressure  recovery 
was appreciably lower w i t h  the shield, but  distortion was reduced by 
half, and subcritical  stability  increased. The minimum stable mass-flow 
r a t i o  was not determined but was less than the lowest values fo r  which 
data are s h m .  

Distortion  cantours from t h i s  model at Mach 2 are s h m  in figure 6. 
I n  figures  6(a) and (b )   c r i t i ca l  operation  without the shield at zero 
and 8O angles of attack is shown, and in figure 6(c)  critical  operation 
with the  shield a t  the 8O angle of attack is shown. The low-energy re- 
gion that l a t e r  is shown t o  occur on the shield side of the inlet with 
the small model did  not occur i n  this case, presumably because: (1) 
there w a s  less  apportunity  for a shock - boundary-layer interact ion  to  
occur and (2 ) any air affected by such an fnteraction wou ld  not enter 
the lnlet but could  escape  between-the shield and the cowl. 

The shock configurations at zero and 8' angles of attack  for Mach 2 
operation and Q 2  = 42.6O with and without the shield are illustrated II 

in  figure 7 .  A t  zero angle there is little effect of the shield. on the 
shock structure near the cowling (figs . 7 (a) and (c) ) . In reference 5 
the  severe  turning  requirements at angle .of atsack- the region of the 
lower cowl l i p  with 62 = 8, for  the conventional  type-of inlet &e sXZnra 
t o  be a source fo r  hi& distortion. A s  sham i n  f igme 7(d),  the  shield 
caused a strong  oblique shock t o  form ahead of the lower cowl l i p  that 
m s  not  present wheq_ the shield was  removed ( f ig .  7(b) ) . This oblique 
shock  would alleviate the' high  turning at the lower cowl l i p  and could 
account for the low distortian of this  configuration  near  crltical oper- 
ation at angle of attack. 

" .  

Small-Scale Model 

The small-scale m o d e l  was investigated a f e w  years  before  the  large- 
scale  investigation,  but results were not  reported. The results obtained 
w i t h  the small-scale m o d e l  were generally  inferior  to  those w i t h  the 
large model, but because the small-model data were obtahed Over a larger 
range of mass-flow r a t io  and angle of attack,  they are presented at this - 
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time. In figure 8 the pressure-recovery - mass-flow chaxacteristics of 

lip-position parameters. The conical s h e  angle was 44'. The distor- 
t ion parameter is a l so  shown.  The unusually  large amount of subcrit ical  
s tab i l i ty  obtained w i t h  the oblique shock inside the cowling (82 = 44.7, 
f i g .  8(b)) at zero angle of sttack was  l o s t  at angles of attack greater 
than 1 . 5 O  (data are not s h m  at  this angle) . 

- the inlet without the  shield fram  reference 4 are plotted  for two  cowl- 

The performance of the same inlet w i t h  the shield  in  position is 
presented i n  figure 9 for the same values of the cowl-lip-position pa- 
rameter. The in le t  performance at zero  angle of attack was adversely 
affected by the shield,  particularly with e2 = 41.8O ( f ig .   9 (a)> .  With 
th i s  value of eZ the normal shock was not swallowed in the region of 
the shield at any angle of attack. The normal shock waa swallowed at 
zero  angle of attack with 62 = 44.7O (f ig .  9(b)) but not at angles of 
attack  greater  than 1.5O. Subcri t ical   s tabi l i ty  was greatly increased 
by the  presence of the shield. With 62 = 41.8' mch  s tab i l i ty  was ob- 
tahed for  angles of a t t ack   t o  about 6O, and wfth = 44.7' no insta- 
b i l i t y  was encountered at any angle of attack over the complete r a g e  i n  
airflow  except f o r  slightly subcrit ical  mass flaws at zero  angle of 
attack. For t h i s  condition  the normal shock oscil lated locally as it was 
passed in  either direction over the shield. (As indicated earlier, this 
w a s  the only  configuration  investigation f o r  which the shock could be 
swalluwed. ) The cr i t ical   pressure recovery at  low angles of attack was 
decreased w i t h  the  shield,  but at angles of attack  greater than about 
1Z0 it was slightly higher.  Generally the shield caused large  increases 
in distortion. Mach nunher contour maps in figure 10 f o r   c r i t i c a l  aper- 
a t i m  w i t h  and without the  visor show a low-energy region on the shield 
side of the Fnlet with the  shield in  position, regardless of asgle of 
attack, that was not present when the shield was removed. This probably 
was a result of shock Fnteraction with the boundary layer from the shield. 

Data are not  presented,  but  pivoting the cone t o  a l k e  it with the ' 

free stream ia the manner of reference 1 with  the  visor in position im- 
proved the subcr i t ica l   s tab i l i ty  with 82 = 41.8O at high  angles of 
attack, and therefore  the  stabil i ty range remined large over the angle- 
of-attack  range. With 82 = 44.7O t he   s t ab i l i t y  decreased sanewhat s-k 
angle of attack. Again f i s tor t ians  were large. 

Schlieren and shadowgraph photographs f o r  a variety of operating 
conditions w i t h  the shield in position are shown in  figure ll. Figures 
U ( a >  to (c) show operation at zero angle of attack. As sham in fig- 
ure l l (a)  the inlet did not start comgletely w i t h  82 = 41.8O but did 
start w i t h  1 9 ~  = 44.7O (f ig .  l l ( b ) ) .  The subcritical  operating  candi- 
t i m  at which  buzz just  stopped  with €J2 = 44.7' is shown In f igure  I l (c) .  
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In  figures ll( d) and (e)  supercritical  operation is s h m  a t  two angles 
of attack, 3O a d  14'. - 

Inlet  Capartson 

An i n l e t  - turbojet-engine  configuratian  operated over a range in  
angle of attack  at   constant  f l ight Mach  ntrmber and alt i tude would remalh, 
in many installations,  at  constant  corrected  airflow (or diffuser-exit 
Mach nu&er>. To evaluate the performance fo r  such operation of several 
inlets  designed for improved angle-of-attack  characteristics, a corrected 
airf low l ine was selected  for each inlet that would yield near optimum 
thrust minus drag at zero angle of attack and would not enter an unstable 
operating  condition Over the  =le-of -at$ack- range investigated. This 
match line  for   the inlets discussed is shown &. the  pressure-recovery - 
mass-flow graphs ofzigures  4, 8, and 9. Other inlets considered are 
the pivot&-cone inlet of reference .4, the-ve-Ytical-wedge cutback-cowl 
inlet  of reference 2, and the pivoted-cone swept-cowl in le t  of 
reference 5. 

. .. -. 

A summary of the distortion  resulting from operation  along t h i s  a i r -  
flow l ine is presented in figure 12 for  these  inlets. Data for small: 
scale models at a Mach number of 1 . 9 1  appear in figure 12( a) and f o r  the 
large-scale model a t  Mach 2 in figure 12 (b) . 

Of the  small-scale  cornenti&  conical inlets (i.e., conventional 
cowling, cone not  pivoted) in figure  =(a), lower distortion was obtained 
with 8 = 41.8O than with e2 = 44.7'. ' A6 indicated in reference 5, the 
lower distortion with the lower et wa6 a resul t  of preturning of the - 
air upstream of the cowl by the conical shmk and also a resul t  of the 
s l ight ly  lower diffuser-exit Mach nutiber; Pivoting the cone t o  aline it 
w i t h  the  free  stream  with 82 = 41.8O (but no shield) produced slight 
improvements in distortion. This configuration had the lowest distortion 
over most of the  angle-of-attack  range. Data are not presented,  but 
pivoting  the cone with = 44.7' caused appreciable  increases in 
distortion. . .. 

The swept-caw1 pivoted-cane in le t  of reference 5 had a higher dis- 
to r t ion   a t  low angles of attack than.the unswept-cowl inlet  discussed 
here. At,  higher  angles of attack (above 5') t h i s  swept-cowl in l e t  had 
a lower distortion than the unswept cowl with about the same 82 (44O t o  
44.7O), but  the  distortion was  not as  low as with  the  conventional cowl 
and = 41.8O. The swept cowl with the vertical-wedge compression BUT- 
face had about the same distortion a t  small angles of attack  as  the swept- 
cowl conical  inlet,  but the distortion  Increased at a fas te r   ra te  w i t h  
angle of attack for the  vertical  wedge. .I 
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addlng the shield to the cowling caused large increases in distor- - t i m  at moderate angles of attack for either value of €32 (data are shown 
only for  €3 = 41.8'1, but  decreases i n  distortion at angles of attack 
greater than 12O. The lowest distortion at 821 angle of attack of 14O 
fo r  the small-scale model was obtained with this  configuration. 

With the  large-scale m o d e l  ( f ig .  12(b)) distortion  increased  rapidly 
without the  shield. With the  shield  the  dis tor t im was reduced by half 
at an angle' of attack of 8O. 

A s t ab i l i t y  margin, defined  as the difference between the match mass- 
flqw ra t io  as descrjbed earlier and the min imum stable mass-flaw ra t io ,  
is summarized over the  angle-of-attack  range Fn figure 13 f o r  the inlets 
discussed in figure 12. As sham in figure  13(a) the conventional  conical 
inlet exhibited a decrease in s t ab i l i t y  margin with -creasing angle of 
attack with either value of €33, but  particularly so w i t h  Q2 = 44.7O. 

Pivoting the cone with 82 F 41.8' caused the s t ab i l i t y  margin t o  remain 
constant as angle of attack  varied; and although data are not shown fo r  
the cone pivoted and 8 1  = 44.7O because of the hi& distortion, the sta- 
b i l i t y   mrg in  remained large over the angle-of-attack range. Thus, pivot- 
ing the cone was beneficial in this respect. 

The swept conical inlet ( w i t h  €32 = 4 4 O )  also employed a pivoted 
cone,  and i t s   s t a b i l i t y  margin also remained f a i r l y  constant f o r  all 
angles of attack. The swept-cowl vertical-wedge inlet had a s a n e w h a t  
greater   s tabi l i ty  margin at z e r o  angle of attack  than the swept-cowl 
conical inlet, but the s t ab i l i t y  margin decreased as angle of attack 
Fncreased. 

With the shield in position and 8 z = 41.8O, the s t a b i l i t y  margin 
w m  Lmge for angles of attack less than 6O when the cone was not  pivoted, 
and, although data are not shown, the s t ab i l i t y  margin w a s  a lso large 
over the  entire  angle-of-attack range when the cone was pivoted. Data 
are not presented in t h i s  figure fo r  €32 = 44.7O with the shield; how- 
ever, the s t ab i l i t y  margin w a s  very large over the angle-of-attack range 
exce-pt.for the m h o r  disturbance a t  zero  angle of attack. 

The s t ab i l i t y  margin of the large  unshielded model a lso  decreased 
as angle of attack  increased  (fig . 13(b) ) . The use of the  shield in- 
creased the  s t ab i l i t y  margin, but  the  exact amount was not measured. In 
any case the increase was greater than the amount shown CBI the figure, 
as  indicated by the arrows. Thus, although the data obtained w L t h  the 
large  inlet  were limited, it apwars that a w e l l  designed shield such as 
that used w i t h  this inlet   offers   prmise  as  a means t o  -rove distortion 
and subcri t ical   s tabi l i ty  at angle of attack. The results with the mall- 
scale m o d e l  indicate the possibFlity that this  increase in s t a b i l i t y  
m i g h t  be large. 
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S m Y  CtF RESULTS 

A n  investigation was conducted on the use of a shield upstream of 
the upper-half  periphery of the cowl of a conical   in let   to  improve per- 
formance a t  angles of attack. Two arrangements were used: a small-scale 
model w i t h  a visor  essentially an axial extension of a portion of the 
cowl l ip ,  and a large-scale model w i t h  an a i r  gap between the shield and 
the cowl l i p .  The relative  length of the  shield was greater with the 
large model than with the small model. The small-scale model was oper- 
ated at angles of attack from zero t o  14O a t  a Mach  number of 1.91, and 
the cone could be pivoted t o  be alined w i t h  the free stream, if desired. 
The large-scale model was investigated  at  angles of attack of zero and 
8O i n  the Mach number range frm 1.6 t o  2.0, and the cone could not  be 
pivoted. The following  results were obtained: 

i! 
c[ 

1. An air gap between the  shield and the cowl, such as that with 
the  large d e l ,  was necessary t o  maintain  satisfactory performance a t  
small angles of attack. Without the gap, air distortion w a s  large and 
pressure  recovery was low. 

2. A properly  designed  shield, such as that for the large model, 
could  reduce distortion  appreciably at angle o f  attack. With the large 
model, dist&ion was reduced by half at an angle of attack of 8O. The 
shield on the s m a l l  model increased dis tor t ion  a t  a l l  angles of attack 
below 1 2 O ,  and th i s  conTiguration had the least distortfan  at  an angle 
of attack of 14O. 

3. The shields improved subcr i t ica l   s tab i l i ty   a t  angle of attack. 
Pivot- the cone o f  the s m a l l  model with the  shield  Fn-position produced " 
further improvements in s tab i l i ty .  
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Figure 1. - Concluded. Photographs of models. 
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Figure 2. - Sobmatic aketohes of I d e t a .  
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(c)  Wu-shield deta i l .  (a) Iargs-shisld d e t a i l .  

Figure 2. - Concluded. S c m t i c  sketches of in le ts .  
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Figure 3. - Diffuser area variations. 



16 

1. 

RACA RM E57G25a 

0 a 
0 8 

Open symbole Without  shield  (ref. 6) 
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(a) Cowl-llpptiflltlon parameter, 40.@. (b) Cowl-lip-position  parameter, 42.6O (equal 
to conical shock angle of centerbody). 

Flgure 4. - Effect of shield on angle-of-attack  performance of large-ecde model. Mach 
number, 2. 
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Figure 5. - meet of s h i d d  on zero-angle-of-attack periomance of large-scale model. 
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(a) Angle of  attack, zeroJ 
without e b i e l d ~  m a -  
flov ratio,  0.9221 pres- 

dietortion, 0.065. 
sure recovery, 0.881) 

(2 - 9, percent 
t 

(b) Angle of attack, 0 O j  
Wit&Ut_Ehi-eJ BEiSE: 
flow ratio,  0.8691 pres- 

dietortion, 0.188. 
-e recovery, 0.8451 

.. 

( c )  Angle of attack, 8'1 
with  shield  (located 
on u p p r  h U ) j  -E- 

f l o w  ratio, 0 . 8 9 5 ~  

0.805) distortion, 
pressure recovery, 

0.129. 

Figure 6. - Distortion  contours st diffuser exit (station 58) of large-scale 
m d e l .  M t i c a l  operation! HBch number, 2. PI BnB Pz: local ana 
diffuser-exit total pressures,  respectively. 

c - 

I 
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c 

(a) Without shield; angle of attack, zero. (b) Without shiel8; angle of attack, eo. 

(c) With shield; angle of attack, zero. 

-. . . . . . 

(d) W i t h  shielb; angle of attack, 8O.  
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0 
Mass-flew ratio,  m z / q  

(b) Cowl-lip-position parameter, 44.7'. 

Figure 8. - Concluded. Angle-of-attack performance o f  small-scale model without shield.  Mach number, 
1.91. 
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(a) ~ a w l - l i p p o s l t ~ o n  parameter, 4l.e. 

Figure 9. - Angle-of-attack. performance of small-6csle mdel w i t h  shield. &ch nmber, 1.91. 
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(b) Cod-lip-position parameter, 44.7O. 

Figure 9. - Concluded. Angle-of-attack p e r f o m c e  of m a l l - s c a l e  model vith shield. hch nun- 
ber, 1.91. 
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' R ' J  A n g l e  of a t tack ,   zero i   wi thout  . !b) Angle of   a t tack ,  14'1 without 
shield;   mass-flow  ratio,  1.001 ' s h i e l d l  mass-flow r a t i o ,  0.9081 
pressure  recovery,  0.0041 d i s -  pressure  recovery,  0:iOti;  dlB- 
t o r t i o n ,  0.045. t o r t i o n .  0.218. 

( c )  Angle of a t tack,   zero;   with (a) Angle o f   a t t ack ,  14'; with  
sh ie ld   ( loca ted   on   upper   ha l f13   sh ie ld   ( loca ted  on upper half) ; 
tnass-flow ratio, 0.992; pressure s~tss-Plou r a t i o ,  0.930; pres-  
recovery,   0 .839;   dis tor t ion,  
0.0%. 

s u e  recovery, 0.7541 dlstor-  
. .  t i o n ,  0.119. 

Figure 10. - Effec t  of shield on Mach number contours at e x i t  of small-scale  model. 
Cowl-lip-position parameter, 44.7'; crit .IcaL  operation; Mach number, 1.91. 
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. 

(e) -let of attack, zero; COWL-IAP- 
position peramstar, 41.8O; super- 
c r i t i c a l  operation. 

25 

(b) Angle of attack, zero; cowl-Up 
poettion parameter, 44.70; super- 
cri t ical   operation 

(c) Awl8 of attack,  em; ~0~l-l.i~- 
position parameter, 44.7O; sub- 
c r i t i c a l  operation, buzz just 
stopped. 

Figure ll. - Schlieren an8 aha-" of small-scale model. Mach 
number, 1.91. - 



(a) Angle of attack, 3O; c m l - l i p p s i t i o n  
paremeter, 44.70; Bupercritical uperation. 

(e) Angle of attack, 14'; cowl-lip-position 
pramstar, 44.70; supercritical  operation. 

Figura 11. - Concluded. Schlieren and shadowgraph photographs of srmrll-scale model. 
k c h  rwmber, 1.91. 
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0 No shield,  not  ptvoted 
0 No shield, pivoted 
0 No shield,  not pivoted 
V Shielded,  not  pivoted This study 
V Suept cowl, p i n t &  44 5 

Cutback cowl, ver t i ca l  wedge "" 2 

D 100 shie ld  
A KO shield 

Shielded 
1 shielded 

2 4 6 8 .  12 14 
Angle of attack,  deg 

(b) Large-scale m d e l .  

Figure 12. - Comparison of distort ion over angle-of-attack range f o r  several inlets for 
constant  diffuser-exit Mach number. 
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I S e t  . .  bwl-l ip-posit ion Reference 
parable ter , 

82 
&E 

0 WO shield, not pivoted 
0 No shield,  pivoted 
0 No shield, not pivoted 
V Shielded,  not  pivoted 
V &ept c o w l ,  pimted 
7 Cutback cowl, vert ical  wedge "" 2 

b No shield 
d No shield 

A Shielded 
Shielded This St* 

2 
h .. sa 
rl 

ii 
x 
d 
9 

A 

c, m 

Angle of attack, deg 

(b)  Large-scde model. 

F i g u r e  U. - Comparison of s t a b i l i t y  margin over angle-of-attack range for  several in- 
lets for  constant  diffuser-exit Mach  number. 

NACA - langley Field. Vd. 
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